Introduction
One of the main performance characteristics of concrete, besides its mechanical properties, is its durability, which can be associated to the service life of the structure once it is exposed to specific conditions or environments (ACI 201.2R, 2008; Aguirre et al., 2013) . In general terms, the durability of concrete depends on the materials used, mixture design, execution on site and curing, as well as on the environment's aggressiveness based on parameters such as relative humidity, temperature and contaminants (NTC 5551; ACI 201.2R, 2008) .
The durability factors can be: physical, chemical, biological and structural (Aguirre et al., 2013) . Among the chemical factors, carbonation, chloride attacks and sulfate attacks are worth mentioning (ACI 201.2R, 2008 (Skalny et al., 2003 (Crammond, 2003; Irassar et al., 2005 (Tsivilis et al., 2002 (ACI 201.2R, 2008; Atahan and Dikme, 2011 (Mehta and Monteiro, 2006 (Lothenbach et al., 2011; Sideris et al., 2006; Al-Akhras, 2006; Karakurt and Topçu, 2011) . Some researchers state that, although the chemical effect can be reduced, from the physical point of view the materials with fine pore sizes can be affected during the crystallization of salts (Aye and Oguchi, 2011) .
A pozzolanic-type of material is the catalyzer used from the Fluid Catalytic Cracking (FCC), which is a residue from the petrochemical industry derived from crude oil refinement during the production of gasoline and other fuels (Tseng et al., 2005; Hsu et al., 2001; Payá et al., 2009; Dweck et al., 2008; Izquierdo et al., 2013) . Bukowska et al. (2004) (Pacewska et al., 2000) . They compare these results with other studies performed on cements with additions Al-Amoudi, 2002; Atahan and Dikme, 2011) . (Su et al., 2000; Tseng et al., 2005) , and in a lesser proportion, the presence of kaolinite (K) and quartz (Q) can be evidenced. For comparison purposes, we include the MK and SF diffractograms that allow appreciating that these materials have mainly an amorphous nature. (Bukowska et al., 2003; Bukowska et al., 2004; Torres et al., 2013) .
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The beginning of the physical deterioration of the samples exposed to the MgSO 4 solution occurs at 203 days of exposure (Figure 3b) (Figure 3a) , no deterioration is observed at this exposure age; this behavior is consistent with the results of the expansion tests (Figure 2 ). After 392 days of exposure to these solutions (Figure 3c and 3d) , the samples exposed to MgSO 4 still show greater deterioration (highly irregular edges) compared with those exposed to Na 2 SO 4 (Al-Amoudi, 2002) . In this last solution, we observe a slight spalling at the bar edges and the appearance of cracks, a deterioration known as onion peeling (Torres J. et al., 2008) . This deterioration is more evident in the mortars with reference cement and 10% MK, which presented higher expansion percentages (Figure 2) . Figure 4 .
Compressive Strength
On (ACI 201.2R, 2008; Al-Amoudi, 2002; Aye and Oguchi, 2011) .
Mineralogical Characterization
In order to evaluate the nature of the products generated by the reaction of cements with and without addition immersed in Na 2 SO 4 and MgSO 4 solutions, pasted were prepared and exposed to this environment for 180 days. Afterwards, the XRD method was used to obtain the diffractograms illustrated in Figure 5 
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Additionally, Figure 6 shows the SEM micrographs for reference-cement pastes blended with 10% FCC and exposed for 360 days to Na 2 SO 4 and MgSO 4 solutions. These micrographs confirm the presence of the reaction products found in the X-ray diffraction analysis.
In the reference paste (Figure 6a and 6c (Figure 6b and 6d) , besides a larger amount of this phase, the presence of monosulfate crystals is appreciated. The SEM micrographs confirm a bigger deterioration of the samples immersed in the MgSO 4 solution (Figure 6c and 6d) (Figure 4) .
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Figure 5. X-Ray
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